Introduction
Large body sizes are unevenly distributed across cities. A range of sociocultural factors, including low neighborhood and individual socioeconomic status (Dubowitz et al., 2012; Ludwig et al., 2011; Matheson et al., 2008; Zhang and Wang, 2004) and perceived disamenities such as low walkability, safety, and lack of usable green space or fresh food sources (Cutts et al., 2009; Lovasi et al., 2009 ) predict greater prevalence of neighborhood obesity and overweight. In essence, a range of social and structural dynamics place people at risk of attaining unhealthy body sizes. The uneven distribution of obesity across neighborhoods is now widely recognized to result from broader processes of social, environmental, and economic injustice (Cummins, 2014; Kinge et al., 2016) .
A separate set of literature has established that large body size also tends to significantly erode social capital, or the benefits from social networks that promote cooperation for mutual interest, within communities (Anderson-Fye and Brewis, 2017) . People with large body sizes are highly socially stigmatized in the U.S. and elsewhere Puhl and Heuer, 2009) . Moreover, feelings of stigma lead those with large body sizes to disconnect socially as a means of coping (Brewis, Trainer, et al., 2016b) . For example, they may be less likely to want to join local sports teams or exercise in public spaces (Vartanian and Novak, 2011) .
Placed together, these sets of theory suggest a little-tested proposition: people's weight might also shape the forms and strength of their social and civic engagement within their neighborhoods. Using data from the 2011 Phoenix Area Social Survey (PASS), we test the proposition that large body size could inhibit engagement within one's neighborhood (neighborhood engagement).
Given the cross-sectional nature of the PASS data, we cannot imply causality in what is likely a complex bidirectional set of associations. But to strengthen our capacity to theory-build from these pilot data, we use the lens of gender. In Phoenix and across U.S. society, women are more aware of and reactive to size and weight status in their social contexts, and they tend to feel more stigmatized by it Fikkan and Rothblum, 2011) .
1 If the social meaning of high weight status is influencing key neighborhood social dynamics like civic engagement, then the effects should be more obvious among women than men. Our first study objective was to test if body size, estimated as body mass index (BMI), interacts with gender to predict neighborhood civic engagement. Civic engagement includes non-political participation such as working informally to solve a community problem, volunteering, and active membership in organizations (Jenkins, 2005) . Civic engagement is influenced by an array of factors that we controlled for in our model including higher neighborhood socioeconomic status (Wilkenfeld and Torney-Purta, 2012) , rural neighborhood type (Greiner et al., 2004; Turcotte, 2005) , majority ethnicity, older age, higher education, higher household income, and home ownership (Foster-Bey, 2008; Kim et al., 2006; Marczak et al., 2009) as well as by gender (Son and Lin, 2008) .
Our second objective was to test if individual measures of social capital interact with gender to predict neighborhood engagement independent of body size. Social capital arises from the trust, information exchange, reciprocity, collective action, and collective identities associated with social networks (Putnam, 2001) . We focused on bonding forms of social capital in this study because we have previously identified this as significantly correlated with relative neighborhood (dis) advantage (Wutich et al., 2014) and neighborhood engagement (Larsen, 2004) across the Phoenix metropolitan area. Furthermore, low social capital has been previously shown to predict lower civic engagement (Collins et al., 2014) and likelihood of obesity (Muckenhuber et al., 2015) and to co-vary with gender so that women are less effectively networked, with potential externalities on career, life in the public sphere, and reinforced gender roles in personal life (Gidengil et al., 2006) .
Methods

Data
Data were drawn from the 2011 PASS, a cross-sectional survey that assesses the neighborhood and environmental perceptions, values, and behaviors of people living in the Phoenix Metropolitan Area. Methods have been described in detail elsewhere (CAP LTER, 2016) ; in brief, the PASS neighborhood sampling was based on a network of ecosystems monitoring sites in the Phoenix metropolitan area and identification of communities based on demographic criteria. Ninety-four residential sites were cross-classified according to location based on physical distance from both downtown and undeveloped land (core -within 5 miles of downtown Phoenix or 1.5 miles from other large city centers; fringemoderate amount of undeveloped land within a mile; suburban; retirement -median age > 55 years) and median household income (low < $35,000; middle, $35,000-70,000; high > $70,000). Eight neighborhood classifications resulted, with five neighborhoods per group plus an additional five were selected for a total 45 neighborhoods to represent variation in race and ethnicity ("white" neighborhoods ≥ 66% non-Hispanic white; "Hispanic" ≥ 50% Hispanic; "mixed" all others), homeownership, and municipalities.
Data were collected from surveys conducted on-line, over the phone, or in-person from May 2011 to January 2012. Forty heads of household ≥18 years were invited to participate from each of the 45 neighborhoods; 757 of these were selected due to participation in the 2006 PASS and the rest were randomly selected from Maricopa County Tax Assessor's records. Through multiple contacts and graduated incentives (from randomly assigned $10/20/30 to $30 to $50), 806 individuals completed the survey in either Spanish or English for a response rate of 44% (CAP LTER, 2016) . Of those participating, 35% (n = 281) had data missing.
To address the missing data, we used multiple imputation to generate copies of the data set, each with different estimates of the missing values. To meet the assumption that data were missing at random and improve the quality of the imputed values, we included an auxiliary variable not used in our models but associated with important model variables (White et al., 2010) . The auxiliary variable chosen (belief that participant/similar individuals can make the neighborhood better (range 1-4), was associated with missingness of values for bonding social capital. The number of imputations was 40 based on the highest estimated RVI (36%) and FMI (27%) which was associated with household income. Imputation was conducted on the 23 variables in the regression analyses plus auxiliary variable and estimates were combined. The final sample size was 804 respondents, after excluding two respondents with physically impossible BMI values.
Measures
Outcome: neighborhood engagement
Neighborhood engagement was a binary variable: "In the past 12 months, have you gotten together informally with or worked with others in your community or neighborhood to try to deal with some community issue or problem?" 2.2.2. Key predictors and covariate: gender, body size, and bonding social capital Gender was binary male/female. Continuous BMI was the body size variable, derived from self-reported weight and height.
We adapted Larsen's (2004) definition of bonding social capital to create a summary measure comprised of trust between neighbors and association. Trust encompassed sense of the neighborhood's connectedness, if respondent trusted neighbors, and whether they thought neighbors would come together to solve a serious problem (response range 1-4). Association included frequency of visits with neighbors (0-4), frequency of doing favors such as watching children or helping with shopping (0-4), or feeling of knowing neighbors (0-3). Our summative variable of bonding social capital had a range of 3-23, with higher values meaning greater social capital.
Covariates
Covariates included age (years), race (White/non-White), ethnicity (Hispanic/non-Hispanic), general health status (1 = poor, 4 = excellent), and household size. Household income (≤$40,000, $40,001-$80,000, ≥$80,001), education (non-college/college educated or above), home ownership, and employment status were used as indicators of respondent socioeconomic status. Residential history was assessed with nativity (born in Arizona/not) and number of years at current address.
Neighborhood characteristics
We classified respondents into the four types defined above: urban core, urban fringe, suburban, and retirement. Neighborhood characteristics were further classified by respondent's marital status, education, ethnicity, and household income, and by percentage of the neighborhood households below the poverty line, with married couples, with a graduate/professional degree, and of Hispanic/Latino origin Table 1 Estimated effects of body size (body mass index) and bonding social capital on neighborhood engagement and interactions of gender with body size and bonding social capital on engagement in one's neighborhood in Phoenix, AZ (n=804) 
Individual characteristics Interactions between Gender
Body mass index 
Statistical analysis
The first logistic regression models tested the effects of body size (BMI) and bonding social capital on neighborhood engagement after controlling for neighborhood type (model 1), individual characteristics (model 2), and neighborhood characteristics (model 3). Subsequent models tested the moderating effects of gender on the association between body size (BMI) and neighborhood engagement (model 4), bonding social capital and neighborhood engagement (model 5), and both (model 6). Using a hypothetical typical individual based on respondent demographics, we predicted the probability of individuals' neighborhood engagement at different levels of BMI. To account for nesting of individuals within neighborhood, we estimated clustered robust standard errors followed by sensitivity analysis and found no substantial difference (not reported).
Results
There was a significant positive association between bonding social capital and neighborhood engagement, but not between BMI and neighborhood engagement (Table 1 , model 1). These results were consistent after controlling for individual (model 2) and neighborhood characteristics (model 3). Respondents living in the urban fringe and suburban neighborhoods had higher levels of neighborhood engagement, as did respondents in neighborhoods with higher proportions of graduate/professional degrees and of Hispanic/Latino origin.
Gender interacted with BMI (Table 1 , model 4) but not bonding social capital (model 5), so that higher BMI predicted higher neighborhood engagement for men but lower engagement for women. For example, when BMI is at 25 (upper range for a medically "healthy" BMI), the predicted probabilities of neighborhood engagement for both males and females with the same demographic characteristics in the suburban neighborhood are similar (33% and 32%, respectively). However, when BMI was increased to 37 (medically categorized as "morbidly obese"), the probability that a male would engage in the neighborhood was substantially higher than that of a female (42% and 18%, respectively). This gender gap widened as body size (BMI) increased. These results remained consistent when both interactions were included in the same model (model 6).
The higher engagement of men compared to women at higher body sizes persisted across neighborhood types (Fig. 1a) . Neighborhood engagement was higher and similar among individuals in suburban and fringe compared with the core and retired neighborhoods. The gendered pattern remained even with variation in key individual characteristics associated with civic engagement, including ethnicity, education, age, and home ownership (Fig. 1b) .
Discussion and conclusion
While cross-sectional, our findings provide a novel observation: that larger body sizes limit women's-but not men's-neighborhood engagement. This effect was independent of the level of bonding social capital and persisted across neighborhood types and individual characteristics. It suggests the possibility that the gendered, personal social meanings of large body size, such as those connected to discrimination and stigma, may be shaping broader neighborhood socio-political dynamics.
Further research is needed to clarify if the pattern appears consistently and to explicate the implied mechanism. It may be that larger women are excluded from neighborhood social engagement and local political opportunities by the discrimination of others (Miller and Lundgren, 2010) , that felt stigma discourages larger-bodied women (but not men) from engaging socially , or both.
The observation that high weight can reduce neighborhood engagement provides further evidence that cities are places where multiple vulnerabilities meet. Weight should be added to theoretical models Reference group is urban core neighborhood; C.I. stands for confidence interval. R.C. Schuster et al. Preventive Medicine Reports 10 (2018) 144-149 considering how varied forms of disadvantage, such as gender, low income, minority status, and spatial disadvantage, intersect with place to undermine the health and well-being of individuals and their communities. In this case, large body size is suggested as a possible driver of social vulnerability that intersects with gender within neighborhoods. Strengths of the study include the systematic neighborhood sampling strategy of PASS and robust analysis of the association of BMI and gender interactions on neighborhood engagement while controlling for key individual-and neighborhood-level characteristics. Limitations include the cross-sectional nature of the data that preluded evaluation of causality, the low response rate that may reflect selection bias and perhaps lower sense of engagement, and response bias associated with self-reported height and weight measures. Finally, the binary measure of engagement in one's neighborhood precluded assessment of variability in frequency of outcomes and failed to capture the many rich dimensions of engagement in one's neighborhood.
Supplementary data to this article can be found online at https:// doi.org/10.1016/j.pmedr.2018.02.013.
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